esp@cenet document view 



1/1 ^— 



METHOD FOR IRRADIATING LASER, LASER IRRADIATOR AND METHOD FOR 
MANUFACTURING SEMICONDUCTOR DEVICE 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
- international: 



- european: 
Application number: 
Priority number(s): 



JP2003257885 

2003-09-12 

TANAKA KOICHIRO; MIYAIRI HIDEKAZU; SHIGA AIKO; 
SHIMOMURA AKIHISA; ISOBE ATSUO 

SEMICONDUCTOR ENERGY LAB 

B23K26/073; H01L21/84; B23K26/06; H01L21/70; (IPC1-7): 
H01L21/268; H01L21/20; H01L21/265; H01L21/336; 
H01L29/786; H01S3/00 

B23K26/073B; B23K26/073F; B23K26/073H; H01L21/84 
JP20020258189 20020830 

JP20020258189 20020830; JP2001 0292410 20010925; 
JP20010328371 20011025 



Also published as: 

g EP1304186 (A2) 

US20030861 82 (A1 ) 
EP1304186(A3) 



Report a data error here 



Abstract of JP2003257885 

PROBLEM TO BE SOLVED: To solve a problem that, 
since an optical system for forming a linear beam is 
complicated, it is very difficult to adjust the optical 
system optically and, since a footprint is increased, 
size of the apparatus is increased and a problem that 
when a laser light exhibiting a high reflectivity to an 
article being irradiated is employed, a laser light 
impinging vertically on the article generates a return 
light causing variation in the output or frequency of 
laser or having an adverse effect of breaking a rod. or 
the like. 

SOLUTION: Since a laser light impinges on a convex 
lens obliquely to cause aberration, e.g. astigmatism, 
the laser light has a linear shape on the surface being 
irradiated or in the vicinity thereof. Because of a very 
simple arrangement, optical adjustment is facilitated 
and a compact apparatus is obtained. Furthermore, 
since the laser light impinges on the article obliquely, 
generation of retum light can be prevented. 
COPYRIGHT: (C)2003,JPO 




Data supplied from the e5p<g>cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003257885&F=0 



2006/05/1 1 



esp@cenet Family list view 



1/1 ^—ly 



\ 



Family list 



|r \ ■ : Back to Jg?20d3257flg 



5 family members for: 
3P2003257885 

Derived from 4 appiications. 

1 Laser radiation method and laser radiation device, and method for producing 
semiconductor device 

Publication info: CN 1409382 A - 2003-04-09 

2 Laser irradiation method and laser irradiation device and method of 
manufacturing semiconductor device 

Publication info: EP1304186 A2 - 2003-04-23 
EP1304186 A3 - 2005-06-22 

3 IWETHOD FOR IRRADIATING LASER, LASER IRRADIATOR AND METHOD FOR 
MANUFACTURING SEMICONDUCTOR DEVICE 

Publication info: JP2O03257885 A - 2003-09-12 

4 Laser irradiation method and laser irradiation device and method of 
manufacturing semiconductor device 

Publication info: US2003086182 Al - 2003-05-08 



Data supplied from the esp(S>cenef database - Worldwide 



http://v3.espacenet.com/family?DB=EPODOC&IDX=JP2003257885&F=8&OREQ=0&tex... 2006/05/11 



< t 



#112003-257885 

(P 2003-257885 A) 
(43)4iraB ¥fi£l5^9 H12B(2003. 9. 12) 



(SOlDl.Cl. ' 




F I 






HOIL 21/268 




HOIL 21/268 J 5F052 


21/20 




21/20 


5F072 


21/265 


602 


21/265 602 C 5F110 


21/336 




HOIS 3/00 


A 




29/786 




HOIL 29/78 


627 G 








*»* lS*«<OS:43 OL (±32H) 


mmMizm.< 


(21)aHS^ 


4#S2002 - 256 1 89 ( P 2002 - 256 1 89) 




000153878 












(22)Hj@B 


7^14^ 8 M 306 (2002. 8. 30) 




»^JIim;S*r|jg=&398#fl6 
















#S2001 -292410(P2001 -292410) 




#^;iimjp7KitT:g#398#% 




(32)@5feB 


qz^l 3¥ 9 ^ 25 B (2001 . 9. 25) 








(33)g$fe*i±?SS 


( J P) 








(31)S5feti±56#^ 


1#S2001-32837!(P2001 -328371) 




#B^^limj9*ifrfi$398Sid! 




(32)S^B 


5p^l3^10«25B(2001.10. 25) 








(33)S5t«S^!gEI 


B* ( J P) 







































(57) [mtm 



(19)B*a4#flFff (J P) (12)'il^^1^pTF'^^ (A) 




n 

( 2 ) 

I 

icAM^n-Sck^lcigB^ti. MIBt£bl/>Xfc<t OSE.^. 
^B^n, Kra.S*®ttWIBCiU>X?:igSLfc^-if?ie 

ffiriBou>xt;iJ:DSfiiS*ffi{c*tJTiJiau— tf3t 
tb^-z. »«±tc^B$tifca^*ti^icxw-r-5Hai3u 

0Sa r ctan (w/ (2 xd) ) 

SrSlfcrilt*!|#l5a:-r«.U-1fB8«SB. 30 

ASt-Ti.siifiav— tf^twAW^ e ^.-x^'-A-r 

V^T. MS£li^>X«. #«SU>X-e*SCli:S:1#«a 
*^feRa«ffitcJ*LT^i6tcAS*^n-2)J;^Jr^B$tl* 40 
*i«M#tBi:?#bT^«6JcAM^?n.5J:p lessen. 
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-■ If ^, Itai $ tl-5 L — -tf 7t A^^P,St® ICJt* UT^S!)IC 

IC« UT AWTSttE U— tf TtOAitft B tt. 

e^a r c tan (w/ (2 Xd) ) 
^mtz.t d <i: W-if PsItSfi. 

TAi*-r-5MI2U— tf3t®Ai*^l a **:^'J i-X^'-;ft 

[il^JS 1 1 ] 1 7!>M 1 0 ©Vi-rnd^— 3SJC43ti 

-lf »f ifctt^JSU'— If Ta&-5 C t «r4* 

Sitf -5 1/— !f paM^B. 

1 2 ) »*JS 1 7!;^ 1 1 tO0i-rn*^-:^li*3li 
T. WEU— tftt. ai^^a*fe«>''<-'l'X!«fi©YAG 
U— tf. YVO. b— If, YLFU— »f. YAIO, 
-If. ;tf5XU— !f. ^Hf-l/— If, 7U^1f>H^-fH 
l^— tf, Ti : -tf^r-f lf*^e.iltinfc— ax-S. 

■set *!^?S<t-r2. U'-if MW^B. 

T. SiifBl^— tffi. ArU— tf. KrU— tf. CO. U 
-■ tf A^ eM«nfc— aTS.-5 d t -5 !f M 

It^B. 

[tt*3S14l B^^lTiMl lOti-rtiA^— 
A:^7 K S-^AU— tf, ^^^U— If. ^^^U—lfA^e. 

1 5 ] 1 TiM 1 4 ©(/^-rn*^— Jifctji^i 

T, HtlfBl/— tf7t«. |fi®}^7t^^^tCj;dil5iajKtC^ 

Cfil*JB163 U—tfi:. caU'>Xt**L. WIB£bU 

>X«MIB U-1f »^ Itm $ n-5 tf LT^J6 
lX^fi$n-5 tf ra«SB^ffi t'^^c U-lf Ba«:&te-C 

SoT, mriBi/— tfA^eu— »f3ie*^itaib. iaiBw— »f 

7tA<H9gifbU>Xtr»bT^«>tcAWU. b9SOW'>X 
J; 0 feBH ® (c j3 UT mfIB U~if 3t <^ A<^« ic ;^ 
-Si^t-^JgL. HaiBi^«c©U— tf3tt8^M«^^S«^t 
M (C^ib L^t Ai t. BgW-r C i: f -5 U— tf Bg|* 

[SjRJSI 71 U-ifi. Cil'>Xt$'*b. tiltBdi^ 
>X«BniB U-if A^ e Wffi U~if LT^i* 

tc^fi^?n. a^HBWffl«wiBdbu>x*ssufcu— If 

3tAifJS«^Stffi»::«bX^««>lrAW*tl-5J:^lC^e 

$n-5 u— »f gH9t^B*ffitifc u— tf^tt:5STa5o 

T. SSIBU'-ifA^^.U— !f3tAt«aib. WSU-lf3tA< 
WSdbU^XlCitLX^i&tCAj^U. »fig|tffi«WIBiib 
U'>X*S* Lfc U— lf5tAmffi«figit®»::?tUT^i«) 



n 

( 3 ) 

3 

e^arctan (w/ (2xd) ) 

^mtc-rz.L ^t^miit^ v—^m^i^it, 

:/ u jL - X - A s i <h -r -5 tf 
mim2 0] «*5si 6 7iMi 9 <Di,^fn*^-mz.^ 

\zxtti^n^^o \zWLm.^n^ x^—^m^m^^m^^tz so 

^mi^m\z^^^'tmmi'—^%(r>m^i)mmzf£^ii^ 
\z^^v. m$imi^^<D\^-^^ii^mmw^nnm\zi^ 

xt^&^rL. MIBt'-i' ^^i'T^-i' i'xttWK 

XlrAJtL, iatB7'i'7 7i'x-<:/^7'x-<^XlCJ;0 
«fiB 1^ a f C *3 V i T b5 IB U - if 7t OP^^; ttiai^ /j: -5 J; 5 

Si L /J t. L. . ««± H iSg $ nfc IC Al* 
T-SSdlBU— tf7t<Df-AS€w, mltBS«<OJP^Srd 
tr-St, B5SB«SBi*tt:lC^*LTAWt-*HaiflU— tt'^ 
©Altft » «. 

e^a r ctan (w/ (2Xd) ) 50 



n 
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[iS««2 31 ai*«2 2C*5V»T. «liB«figitft:lC« 

LTAM-rssaffiU'— tf3tOAIt^ 0 *<^U OL-X^'- 

(»*«2 4] 6 75S2 3(Dt»-r^*^-3UC*3 

[«*^2 5] 6 75M2 4 0U-rn*^-JllC;fe 

AGU— tf. YVO, l/—- tf, YL Fix—If. YA 1 O. 

i/-- »f, ;<?7XU— !f, u— if. yu^-tJ->H7 

-f Kl/— tf. T i : -y-^y-f !f*>€)Stinfc— a 

[»*:S2 6] W^^l 6 TIM 2 4<Dti-rtl*»— Ja»C*5 
t^T, BJSU-lfitfi, Af U— tf, KrU— tf, CO 

2 8 ] 1 6 75M 2 7 <Dti-rn*^-3lC:fe 

m\z:^i^<^7vm^m^mv. mw.-^mm7tmtmta-^ntz 
[«*«3 0] ^w.±.\z^mv^Wk^m05L\^. m^^mw 

J;OMIB*^ft:M^^S{bL.. sSIBieaYb^nfc^^fl: 

¥S<*ag t *}E u— y ?t t fcgfSd ^figi^ 

-r-5 c t tr J; 0 mmtt^^mwmma:)V^^:}5m-Q$>-:> 

T. £il'>X*iS4LxfcmrlBU— tf3t©)gtt*<B5sB¥^ 



( ) 

( 4 ) 

5 

0 S a r c tan (w/ (2 x d) ) 

*gS/c-r:i<i:<£«F®t-r^¥^flE^S©f^S8:&ffi. 10 

t«*^3 4] mm.±iz^mi^mt:m0^\^, m^¥^mn^ 
mtu—^i>ti^^^nff3iz^mvutiiiE>mM-ri>^nz 

miz^m'^Tcm'^muai.. m^^^^7tmf)mm-$nrz 20 
i^m^mizmmi'-ifytt'&^Mmz^mLriii^^mkt 
-r -5 c i tc J; 0 fs^it-r ^ i¥^m»ms<Df^si:^mx' & ^ 
T. y^'<y'^i7 7-^-:f:tzf^^ i7 7.^mmvrzwI^l^- 
^^<r>mi)iiimt^^^^mz:ti^^^xmi)iizt^i^^z> izm: 

^m«^jmizmisi'—*f^t^«M6^\z^W)Lfjiii^'=>m»i 30 

if^<Di&m^mB^^m^miz)=^^xmmzu^jz^tzm 
vtz u—^m^mm^m.i^m\zn\.xmib\zK^T^ 

-r -5 c t jr J: 0 ettft-r s ¥^«j^eoff o 

T. :7^i77^-C i^XSrSS LfcHtfBU— 

bfcW— !f7t*««rE¥»(*cKlc«bT^i«)CAitb. W 

IB#«*i^K»CA#*r-5MIBU— lf3ie©f-AS^£w. Sf| 
IBSS®P$^d<h-r^t, MfB^^i^KCMbTAS* 

e^a r ctan (w/ (2 Xd) ) SO 



o 
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6 

im^m 3 8 ] a*JH 2 9 TIM 3 7 (D^^-miJ^-WzH 
lr>T. WIBU— tf3t«. a^^®ifc«AJUX^^«@ 
«: If ^ifctt^flc I'— If ^feti^JB U— If *^ e.f8Jg$ 

3 9 ] a*JS 2 9 7!»S 3 8 (Dl^-m*^— ^SfC* 

liT, fltfffiu— tf3tn. aa!^fi*fctt/"?;i'X^fi©Y 

AGU— 1f. YVO. U— ff. YLFU— tf, YA 1 O, 
U— tf, tf. ;i/b*-U— tf, 7U+-t}->K^ 

-fKU-if. Ti : tf^T-f 71^— tf35»6>Sfinfc-« 

[W*«4 0] W^)S2 9 75M3 8COt»-rn*^-:^lCt5 
(riT. SSSU-— lf3t«, ArU— tf. K r U— !f , CO 

. u— »f*^6.s«nfc-a*^e.5!«$ti)t*>©T-*-5c: 
[»*^ 4 1 ] m^m 2 9 TiM 3 8 ©(,i-rn*i-^jc*3 

U-^^A:* HSe'AU'-if. ffl^^W— tf, ^^^u— If 

.tr^S ¥^#:SB<Df^Sg:&ft. 
[i»*«4 21 »*JI2 9 75^4 1 :«IZ*5 

^^^nxi^^^ci:=k!i^miit^^m{^ms<oi^m^ 

[iS*«4 3] IS«3g2 9 75M4 2C*ViT. 

^m\t. ^m^-^tsmx-$>^z.t'S:wm.ii-r^^mit'm 

[0 0 0 1] 

xg('^^Tf^ss nrz^^mi^mm(Di^m:^mzm■r 

?i*3, cCT(.Oi}^#^^^Blcti. J£S«*^B^ 
5l3teSB^©«a^^^BS.t/KaM>t#^B€:g6S<!: 

bT^tr«^^Bt)^*nst><Dtr-5). 

[0 0 0 23 

[ti£*©fe£*B] iS^, :^7X^«)*ftgkS«±lCJ^^$n 



( 5 ) 

7 

[0 0 0 3] X^^->^U— tf^O/^Jl/XU— tf3tS:, M 
Kttl 0~ 1 0 0 0 0) ®t>(Djg-r. i^^, tS^^t-r 10 

H - A W X ^— (Dig— ft: ?&fT 5 * t - A * 

^'J-f-i^bM^, 20 

[0 0 0 5] u— tf 7 i^^e-aifcu— tf>t«. ->u>h 

^#m«i^+T-5 7-*<Aofc<t^, SUKS7-**fttf 

T. u— tf3t«M«S7 9trTi:pfc-&fi£^n-5. cin 

fC<tO. «{1*f-A«>SR^rfSl©x:^Jl.:^:-(Dig-ftt 
S$3»<Si^$tl-5. 30 

[0 0 0 6] 0 7O5ffii]S0lC-3tiTittH^f ^. U 

—If 7 1 A^e)tii^cU— ->U >H'J*;l'7KU 
>X7 2 at 7 2 btiO. V—^^<r>WFi-)5^msiXS< 

ta83mi<o:i^|p]fcitA;&ifi]t-^j-tiJ^*a-5. Sfiie:^!"]^-* 

->U>HU:*;i'TU'-1'U>X7 4tCJ;0. I^-dTzAj 
lOOU— tf:>t(CitJ6e.n-5. 57— 7 7TRlt^f 40 

ti, hv'U>H'J*;i'U>X7 strj: 

^'yU'-y h->U > K'J;^;PU>Xa:f4, 2ft<D->g >H 

tlfCj;r), lS«lf-A<DSR:&fSl<Dx:^;i'^-ig-<k<i: 

[0 0 0 7] 0iJA{i. U— tf7 1tLT. U— tfdtiJP 
T 1 OmmX 3 Omm (^ttChf— A^D^ r-1';^^Ci3^^ 
•5#ffl(@) T*2.x+->-7U— IfSfflti. 0 7H:^Lfc 
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TX:?.;P=f — »flj<D— ei/i 1 2 SmmXO. 4mm©^ 
« f- A i r •5 d t # ^. . 
[0 0 0 8] dCOt^. ±^3t^lfi©S*JJi0<lA«±X 

.[0 0 0 9] -E-LT. ±IB<D^)^T}gfiS;^n?c:^«tf— 
[0 0 10] 

^L-;t<i;^«c. f-A«:}^fig-r-S:t*cD3t^?^t4tt 

[0 0 1 1] s.^M^c^fc^-r^sw^*^;^^^^ 

[0 0 12] iE-C-t?*^?8tt> tie3tE<fcr)fffi^7&:5t^»* 
ffl(riT»«?k'-A$Jgfi£b, ;:<33J:-5;S:iS«eif-A$ffl 

[0 0 13] 

iR^^tc^-B-. miiim^rc\tt<Di5:miziiiffi>u—*f 
[0 0 14] :^mmmxm^-ri>u—*fmmmmtzm-r 

[0 0 15] S^c. U— tfggM^glCl|-r-5^^«ftfiO 

ai^n. HfiiBifbu>x^saLfcU'-if^3&iSS±n?g 

fiK^4a^c:SM#t<*:lXA*fr^>t^<Df-A4iS:w. WIB 



1 ; 

( 6 ) 

9 

0 ^ a r c tan (w/ { 2 X d ) ) 

[0 0 1 61 ±Es«if«ic*5i^»T, tsEu— mm 

GU— »f, YVO, U— »f. YLFU— tf. YA 1 O, U 
—If. ^7XU— !f. Jl/t— U— If. 7^4^-tf> H^-f 
KU— *f. Ti : 1f ^r-f TU— tf^*i*0. B&Em#: 

— tf . A r If , K r l^— tf . CO, l/-— 1f 0 , 

mllB^SU— iftLTtt'N'J'J'A;^^ KSC'Al/'— !f, ^ 

^gmw— tf. ^si^i— -tfd^^tf e.n^. 

[0 0 17] Sfc. ±E&«fiEtC*3l.iT, S»EW— tfJt 

7i^a^L.<.i. YAGW—- tf«, m^^i^i^x. 
iSfi 1 0 6 5 nnKDU-— 1f5t*tBt"C<i:-C^e>nTti 

CDU— tf3ttt#^}g7^^^^-$rffll'>^^i:fCJ;0. <t 0 

fS. (5 3 2 nm) . f^SlSmigi (3 5 5nm) . m4lS 

ISiS ( 2 6 6 n m) , ms iUgliS ( 2 1 3 n m) d^^ff 

[0 0 18] ±iB&«fiKlC*3t,>T. ME£bV>X 

[0 0 19] ±iB«fi£tC*5lJT. gtrE»««, iJ 

\t. PET, PES. PEN. T^VJWiiii^>iUi>y 40 

<O^B. i^«^E*3J:t;aBlw7;i'5M (A 1 ON. 
A 1 N. A 1 Otj.il) . (DLC (^?''f-V^>H 

[0 0 2 0] Sfc. *:^«ffl#TPflS^-r'51/— »fM«:*>ft 

izB|-r'6^^®^^«. u— tf)tcojifT:5(a]ic^*bT^ 
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[0 0 2 1] s/i. U'-ifm^:^mzm-r^^m(Df&a:> 
mmt. \^—*fyt<r>mny3f^iztii^xmisf)\zmm^ntz 

-A«jg^L. fl9e»«e-Ad*a«±{c»fi£$nfc& 

^dt-r^i. wim^i^\i-2^itmm^miimzni' 

T. 

0 ^ a r c tan (w/ (2 x d) ) 

^mtz-txmMex'A^i'. mm^^a-A^mm^m 

M# (CM b Tffl« WtC^ift b fd:*t 6 MWf -5 CI <t S»» 

[0 0 2 2] ±E&«^lr*5(r»T. MEU— tftt. 
^JiSfc{4/t;ux^licD@(^u-ifSfc«m«^U'-ifS 

IBH<* U— tf <h b T ^ «/t JUX SSli® Y A 
GU— if, YVd'-- tf, YLFU— If, YAIO, ^ 

-if. ;tf5Xl'-if. ;Vt*-U-if. 7U^if>K7'r 
Hl^-if, Ti : if:7T'f ZU-if^d^&O, Wiea^ 

u-if i: vxitmm^m^fti,t/-^)U7.mm<o3i^i^-7]y 

-if. ArU-if, KrU-if. CO. U-if^*** 
0, MIS^Sl/-ifa:LT«'\'J'^7A;^ KS'i'Alx- 
if, ^^^tl'-if, ^ig»U-if^*^#tf eti^. 
[0 0 2 3] t.fz, Jii3&«lfi!S{c43l»T, WI3U-if3t 

[0 0 2 4] ±K&«figfC*5ViT, S(If2dbU>X 

tt, *3E*®U>XT*-5Cli:*1#®tbTl^-5. $ 
(C, ih\^>XtVX:^=.X:fjX. m&i^>x. w-au> 

xuE tf e. n-5 755, ic *3 ^ a u > x« 
6>o3-&vi-rnou>x-e*>j;v>L, u— if^iecDAS*® 

W >X© 2 ffi© -5 ^ t*^ e. ©ffi t bT * 

[0 0 2 5] Sfc. ±iH«f£tC*5I.iT. H5IB»«»i. ;tf 

[0 0 2 6] *^iBg-CM*-r '5¥^#:SM<3DfP 

m.i5mzm-r^%m(Dm^\^. u-^%(Dmn:)jmzn 

bT^*JC^B;^nAci!bl/>XlrJ;0, fi9l*®ifc«^ 
©ififi5»-*5tiTlKttf-AS-JKfi!cb. WIB«!Klf-A* 
¥«^^IKlcMbT«^*WJ-^f(lbft:*<eRaS*r-5C:i:* 
4f@t bTti-i., 

[0 0 2 7] ^mw-^m.(D^m.-:f5mzmr ^nm 
(r>m<r>m^\-i.. u-if3t©iifT?^ioji'^#bT^»tcS« 
^nfcau->xfrj;o, B8itffi$7t«-ewjaeitr*5ViT 

«S«t'-A^}gfi!cb, miBIS4*f-A*ia«±lcJ^^;^ 
tlfc¥^{*KtcAl*t--5t^©t*-Ae*w. «JIBS« 
©JPS^d tr-St. ^IBS<^ilf-AttHiJE¥««:Kl3 



o 

( 7 ) 

11 

0 ^ a r c tan (w/ ( 2 x d ) ) 

[0 0 2 81 ±S*«*Klw:fet»T, StrffiU— tf«. Si^ 

IB@«: U -■ tf i U T tiiS ^^fi * tt/t ^gro Y A 
GU— If. YVO, U— tf, YLFU— tf, YA 1 O. U- 10 

— 1f. ArU— tf. KrU-1fv CO, U— 

0, tUSS^iS^— IfibTtt^U-i^A;^ H = '^7A^- 
[0 0 2 9] ^tz, ±m&mmzin,^x, msmi^-^^ 

[0 0 3 0] Sfc. ±ie&^fi£tC*J^iT, MIBdiU'>X 20 

. [.0 0 3 11 ^ft, ±s«i*£tc*v»T. ^ 

«/^)S»1g, oI«tt»«7^j: 
[0 0 3 2] Sfe. JtES«i«K»C*SliT, MS^^ftlK 30 

[0 0 3 31 ^mm^t. ^^'^izmmum^ax'&^rztf), 

i&i^-©t>Wi:-r-SCtS:Pltgt-r-5. -«/i7--Jl' 
J; O L^Tf^ia^ tl^cT F T CD^^MIttt 

J: 5«tT F T/»^€.fP»snfc¥«j*«erol(jf^1*tt*J: 
t^««tt*t>lfil±b^«. 50 
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[0 0 3 4] 

0S.-r^:^itiz-z>\,^xm 1 :feJ;u:a 2 
[0 0 3 51 U— tf 1 0 1 A^^#ttb$nfcu— 
= 7-1 0 2S:gfibT. db^>Xl 0 SICAit-r^. 
ZldT, l'-- !f 1 0 lizVX. mi^^M^fz\tn)\^7.9^ 

m<^m^ u— tf ^ fc«^^ tf ifctt^s u-if ^ ffl 

A;P;<,^li<DYAGU— if. YVO.U-if, YLFU 

— tf. YAio, u— tf. ^7>^u—*f, 

•tf. TU4^-tf>K^-1' KU— tf. Ti r-tf^^-fTU— 

■tf^Aia&o. MSB^f^u— tftbxiiiSigg^tgSfcti/'t 

JUX^li©x4^>'VU— tf. ArU— tf. KrU-if. 
CO, U— !f^*ii&0, WE^JSU— tftUTtt'sU':? 
A*H5"^Al — -tf. mi55^U-1f. ^^au— tf^*« 
mi-f^n^, -E-L-T. U— if 1 0 1 A^e^S^tl^.U- 
tf i^J^Tt^^^^tC i 0 iSiSatC^gi L T t) <t t^. 
Sfc, U— tf 1 0 1 tS^-l 0 2i:OK, 7 
— 1 0 2 tehU>Xl 0 3 i:©PBl»Ct*-AX=^-7./t>y 

u— !f St as ^ nfc u—*fyt<oj&ititififb s tcit 

[0 0 3 61 U— tf3t«flL'>Xl 0 3CJtLT^«e)fC 

TiS^^je-Ai 0 e^jg^f'SJi.tdi-e^-S). u:^. a 
u>xi 0 3tt^«5^:tf5x«tTmf. iesi^iS®* 

jJ«#^n*rot?M*LV». i!bU'>Xl 0 3©^S 

is®u>x<fr'5©*<s^ #sitffiU'>x*fflim 

[0 0 3 71 -g-LT. c:<DJ:5tCLTJg«^?n-5i^ttb* 
— A 1 0 6 SrP,ltb;i*^e.. «HJ;^ti 1 0 7-CS^-r*I^S 
fclilOB. 1 0 9TS^T:*rr6]lcSMW#:i 0 4(35*1- 

■5 #fiB«{^^S^f^-r ^ C t p . 
[0 0 3 8] bA^b^t7i«e>. tf3t©j^ftJcJ;^T 
«. tSBSi*(^l 0 4<7)«®T?<7)SW^t, «fiB|t«cl 0 
4*«}^B£^nTI'^^»«l 0 5(DmmX'(DKii^tX-=F 
#bTLSp*i^*iS^o S2{rfifiaS*{!^l 0 4<hL 

T. aifii o±ici}^^{^Ki 1 srjpfi£-r^.0ij<&*-r. ¥ 

^ti^lK 1 1 -CWEStJte 1 4 tSS 1 0 ©SSTCDKStJt 
1 3 ttiimue,tj.iftHi. :itl'b<DytiZi:^=fmt^&C 



n 

( 8 ) 

13 

[0 0 3 9] BgS*®l'Sit?tc¥STSoT. 

is s-^tjffl * fc ttSia *^tjs<Dti-rn*^— Alt® 

S:*^-r««S<J!>P$**d-e*)Sa:e. e^arctan (W/2 
d) '&mtz-^<Di>m^lyf'^. CdTWtiS^^lt^^lcAItT 
S i: f-AS 1 5 d^w, . S« 1 0 O^STORft 10 
5t©lf-AS*«w,-e*«)t€.W= (w, +w,) /2-e 
^2.. U— tf-7K(75tlliaF*<. S5EAItSi±»-;iti 
t#ti. KWUa^^feAMffilcSt^LfcfcOcOAWiftftS- 

<f>iz-ri>. c®Ai*^«e-cu-if-3te*iAit^nn 

[0 0 4 0] ifc, a^raitfto^sic, K«l&lhBi*«Jg 

[0 0 4 1] C<Di^;^tU— tfM»t^M$:ffl^^T#»<* 

[oo42];5:*3, tf*^e.ttai$nfei/— if^<ott 

JgLT'b7cWJ^«c«)iK«*Stt^'rti. 0iJA«, XeC 

[0 0 4 3] &.±<r>m^x-u^^%miz-::>i^x. &.riz 40 

[0 0 4 4] 

[0 0 4 5] 1 0 1 i: bT. YAGU— tf^fflt^ 

-5. u— tf 1 0 1 *^e.^|g^nsi/— ifjttt. u-ifi 

0 1 (^*^r^^n•5I^^Jg7t^3g^^^-«k^5m2?i5iS^g^- 
— K. 2 5nim. &ifiOAO. 3 5m r a 50 



o 

2003-257885 

14 

[0 0 4 6] M.#>ffim2'0mmcOdbU>Xl 0 

3fC«LTAltft4)S:2 OftitLTAltSit^o -^L 

S3J:0, BII*®JC431^T, S$4 2 0/zm, *i4 0// 

[0 0 4 7] il<D'>aa.U— >a)ie^jcj:o. 

[0 0 4 8] C^iSfiaj 2 ] 2^*iS0yT«. ttSto i/-+f 
l^T U— tf *fT ^ fi^irz-^ l^TH 4 «<>T 

[0 0 4 9] U—tf 1 1 1 a-- 1 1 1 c <hLT. YAG 

-r^o -^-bT, tf 1 1 1 a-l 1 1 c;J>^6WUi;^n 
;t^n^ti<0 !f T^tl ^ I 1 2 a--l I 2 c^m 
AL^fzWi. au>Xl 1 3 a-- 1 1 3 c 
AWr^o ^a^)^cAl^•rsil<hT^ #.«^.iRM&<i:<DiR^ 

[0 0.5 0] 1/— 1f 1 1 1 a — l 1 1 c i:^^ — 

1 1 2 a- 1 1 2 c (i:<DPBl. ^- 1 1 2 a - 1 

12c (hdbU>Xl 1 3 a — 1 13c (hcoMfze— AX 
4^ X /I > ^ L TS R:;^ rS];fe J: l/SR:^f^n <i: t) 

[0 0 5 1] -^UT. ZL<DJ;:o\Z}^xm^^n^^i^\^ 

-A^mMi^u^^^^ m^iiti 0 7T*-r:;5rS]^fcf^ 1 

0 8. 1 0 9 X7F:r:^\^\Z^mM» 1 0 4 tdJtUTfflS:* 
c: S[ra,S*{^ 1 0 4 (C:fel^TBffMC0® 

^ ^ ^ S ^ P. M T ^ d ^: T ^ ^ o 
[0 0 5 2] 4:^qBtt^t^b--A^J^fi£-r^/ts:)<7)7t^ 

X$>^o ^(DTcisb. <i:0$l^^cfc-A^^MItb^c®^tI*5 

[0 0 5 3] u^. :$^^mmx\t. u-^^3^m^^^ 
m^m^ixi^^^f)^. u—^<Dmt:in\zm^i^u^^L. 

u-tfsrfflo^, mm(Dm^^wim(Di^-^\z^^xmsi 



o 
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it^m-r^ T F T-£ig-««±icf^sg-r s c t hsjmx' 
[0 0 5 4] [«jg0ij3] :$immmT-\t. aaou— If 

[0 0 5 5] U— If 1 2 1a. 12 1 btLT. iSS^fS 
SiilftlC^^T^.. tLX. U— tf 1 2 1a, 12 1b 

j5^^sta$nfc^n-eti©u— tfjttts^— 1 22 a, 10 

1 2 2 b^tJiSL-fc^, dil^>Xl 2 3 a. 1 2 3 b {C 

[0 0 5 6] ;i*5. U— !f 1 2 1a. 12 1 bt = v — 
12 2a, l2 2hii<Dm. Sfc«55-12 2a. 1 

2 2 bi:£iU>Xl 2 3 a, 1 2 3 b tOHICtf— AX 

[O 0 5 7] -e-LTv CKDipfcL-TJ^fiK^tl'SiS^^t* 

—A^mMLut^iE). m^iti 0 7T-*-r*iS]*fctti 

0 8. 1 0 9 T5^t- ;&r6)fcSMW* 104 LTffl5t* 
WJCgP»(-r-5 Z. tX, «M««^ 1 0 4 lC*JliT^M©ffi 

[0 0 5 8] *fSg^«^t»eb*-A^Jg^t--Sfci6©5t^ 

-^(Ofztt), ttS<D«!Kf-A$ata^to-&-5c: 30 
T«Ul^JCD<StiW-1fSrfflVi-5«^TJBoTfc, *IIJS 
[0 0 5 9] Uii. *||Jg«BJt?«. tfSr2r)fflU^ 

[0 0 6 0] 2|5:SSSSeiIttSlifi0!l2 tiifl^^fc-ar?) 

:iiiAiujmx-$>^. 

[0 0 6 1] [||JS0iJ4] :*|lig0il-e«. «it<^U-lf 
. Sfflv>TS^.Itft:<0«HtciJl.»Ta*3i^t)-tirT U— »fi16 40 

[0 0 6 2] U— tf 131a. 1 3 1 b i LT. 

s©YL Fix- tf^fflu. ^mm^^m^iz^o^3M 

^mz$^^-t^. -e-LT. k— tf 1 3 1a. 1 3 1 bA» 
e.i*fflStlfc-en-en<DU— !f3ttti!!iU'>Xl 3 3 a. 

1 3 3 b{C^*LT^iie)(CAItf -S. ^felcAI^-r^Ci 

*fc«-ecD)fifi^Jcfc(riT^t^ f- A J^figf ^> C i 3»<l: 

50 
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[0 0 6 3] f3.)5. U— tf 1 3 1a. 13 1 bi:CiU> 
XI 3 3 a. 1 3 3 btomiCfci— AX=*^;(,/^>^^-$: 

[0 0 6 4] -e-bT. ClWi^JcUTJg^Sn-SSitte 
-A$:Mltb;S*^e. fisj^fil 0 7T5^-r:^r6]$fcfi 1 
0 8. 1 0 9-C^-r*fSjlc8^Mi*^l 0 4IC«LTffiM 

wic^ift-rs^fc. «Mi*«:i 0 4C43i'iTma©® 

[0 0 6 5] *^a^«ilS<^ct*-A<£}^^-r-5;t«&CD3t^ 

T-J&«>. ^<r>itib. 1«»:<DS«fcf-A*a:*a^i3-e-ic: 
tfc^^JCff 5Clt*«T-$-5. emit. «M#t<^ICJ:o 
T«m;'jCD<g;tiU— tf^fflV»-i.i^^TafeoTfc. **S6 

[0 0 6 6] ;a:*5. *||i809T«. U— tf<& 2 0ffl(,»-5 

IS^^ tf- A bT i 1/^ 

[0 0 6 7] 7^*5. **ffi«>i|fj, Sliifi0»J2 SfcttHJfi^J 

[0 0 6 8] [^Sfifis|5] h 
'J*'X»«<Df^§a5&ffilC-^tiT0 8~01 l^ffltiTltt 

[0 0 6 9] i-r. **^g^3JT-^i/^•'J■^A^l^':7'>■'rg?** 

€.:^css«4 0 O^fflVi^., ;4*5, ««4 0 0<i:bX . 
X SSCD^ffi }g j5£ L rc O ffl U T t> S . 

ycf-A$W^»CjgfiET#-£.©T', |g&®^tth*-AtC 
■5, 

[0 0 7 0] :;*:tiT-. S«4 o o±icS{ka^K. Sfl: 

M4 0 1 ^<Li^(D^^\Z^K>m0Si.ti>, **igfi«JT«T 
%i;i4 0 1 ^UT2B«lig$ffi(r)'S>At. K[gBi^&l^(Om 

[0 0 7 1] T«6K±fc¥^^K*J^^£-r-5. 

ii^^{*:K«i;::ai<D#a (T.A-y^'S. lpcvdj*. $ 

fctt:/7XvCVDffi«) CJ;0 2 5~2 0 0nm (fiF 
iKtt3 0-1 5 Onm) rojP$T¥3S«clK*ritK 
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XSiJgWYAGW— If. YVO. tf. YLFU— 
-tf. YA 1 O, U— tf. tf, JUf-U— tf. 

7U=*^-t>->H^'f HU— tf. Ti : -y-7T-f 7U— 

SESOX^rv'VU— tf. ArU— 1f, K r U— »f . CO, 

(0 0 7 21 *|liS«»ITtt. y^XvC VD)4<£:fflH. 

JgM^*ffitCJ:0lfa«SSgl«-tJ3»ALfc^, 550 
^. ^-LT, aJ:*? 1 0W©a^^|gCDYVO< U-— tf*^ 

^2«ig®i4s&^Kt-r^ctT. m^itti^f^±-r^. 

Z.a>i:^<DJi:^Jl"^—mmtO. 0 1~10 0MW/c 
m' ($f i L < 0 . 1 ~ 1 0 MW/ c m' ) 75t£-g 
-^-LT. 0. 5~2000c m/ s SSOSi^ 

->TU— tf$ffll.i-5«^IC«. ^2Sg:3 0 OHz tL. 
U— !f-x:?^;U^— 1 0 0 ~ 1 0 0 OmJ/cm' (ft 40 
S6<)lCtt2 0 0-8 0 OBJ/cin')frS©*«aiH'». 
ZKDt^r, U— tfitS^S 0 — 9 8%:t-A-5yy5* 

[0 0 7 3] *>%5^. mi roiSStt«*K€:fflt^TT 

xTFT^i^m-r^iz. ^mmits 0 0 cm' yv sm 

«T*-5**v m2(Di^atta5gM*ffl<'»TTFT*fPS 
T-Si:. SmiSttS 0 0-6 0 0 cm'/VsgK^:* 50 
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(0 0 7 4] c©i5icUT#^nfceatt^^i^K& 

0 . iji^ft:^ 4 0 2-4 0 6 $rJgfig-r-5. 

(0 0 7 5] i|£^<^g4 0 2-4 0 6*}^E£Lrc 

«. TFT03L€rt»tt*®1«-r-5fc*lcag;a::ft«<a5c 

[0 0 7 6] ^t^^T. ^mi^m4 0 2^4 0 6^motr 

-ht&mm4 0 7 ^m^-ri>. y-hite&K4 0 7ny 

1 5 0 nmtLTa^*^trte»KT}gfiET^. 

[0 0 7 7] s/c. wtit^mm^mi'^^m'^iz\t. 

XVC VDffiTTEOS (Tetraethyl Orthosi 1 icate) 
to. t^il^U. S^E:^j4 0Pa. SSfiftSOO- 
4 0 OrtL. i^^K ( 1 3. 5 6MHz) ^:^S5S0. 
5-0. 8W/cm'TiS:m$1i-TJgBK-r^C:t*«-C^S, 
C<DJ;p('LTf^SS^tl^Kft;^SK{4. ^©^4 0 0 
-5 0 0*C<Df»iT^-;HC±D^»'-H«e»IKibTAjff 

[0 0 7 8] ;*:i.iT-, y-h«feaiK4 0 7±izmm2 O 
— 1 0 0 n in©m 1 O^mK 4 0 8 t . mm 10 0-4 
0 0 n m<Dm 2 O^S^ 4 0 9 <>: t:mmm^-r^. ^11 

)K4 0 8i:, mmS 7 0 nm<DWmi)^<E>f3i^m2(Dmm 
JK4 0 SS^MJ^fiKTS. TaNIKttX/ly^'^-CJg^ 

/^yi^mx'i&0SiVrc. ^(om\z6yyit^>y7.7-> 

(WF.) *fflt>Sf^CVDttT}gl5£-rSCli:feT# 

i^-rtnzVThy-hnmtvrm.mr^tziib\zit 

iS;.m.tKit^mi>!i!:-Wt)^& K> . WMwffitt^tt 2 0 M Q c 

[0 0 7 9] ;rj:*, *:*J6ei|Ttt. ^ 1 og*«IK4 0 8 
*T aN. m2©®SK4 0 9*WtUTt»5*«, 

K^^n-f. (.i-rnfeTa. w. ti, Mo, ai. c 
t -r * V < itit-tmurnxm^ vxhi. 

g P d C u^^S'fflt^Tt>«tt>. 

[0 0 8 0] :7*fU vy^^-f ft«^ffl^»TU>' 

7. hA»^fj:ST:7,i7 4 10—415 i&J^^L. fi@St/t 
iHiSi&>gfi£-r-5fc«6<Dmi<DX-y5^>i^ffl31Sr?T3o ^ 

TfT^. (08 (B) ) *^iS0d1?ttmi<OX-;/^>>/ 
t LT, I C P (Inductively Coupled Plasma : £1 



( II ) 
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^fxtc F, tc 1 , to, ^n-^n<Dii7.m. 

Miti:2 5:25:10 (sccm)tL, l?a(DSifJ 
-C=i-1-JH!(DmSlC5 0 OW©RF (13.56MHz) 

(St«X5^->') JCfcl 5 0W©RF (13.56MHz) mfj 

[0 0 8 1] d©^. us^;^ 4 1 o~ lo 

^>yffl;tfXtCCF, tC 1. -e-tl-€^*acO:tfX 
SgaH:S:30:3 0 (sccm)tU. lPa<7?ff :^j-en 
-f ;l'aof|ffil3 5 0 OW©RF (13.S6MHZ) m:^?&SA 

(SiJpfXT^— >7) {Cfe2 0W«)RF (13.56MH 
z) S*SriftAb. «!HWCft<oaBA-l-TXfiffiS«l 
CF, tC l.€:jg-&bit^2©X-y5">i^^«^ 
tf JiW)KR?/T a NMt fel^ggt-x $ ns, 

;a:*3. y-hiffeatK±icSiii&s-rei<t?i<x-;/^>i/ 20 

•r-SfcfefCtt. 1 0~2-0 %S«(0ilI^TX-;/5^>^^ 
CO 0 8 2] ±fBmi©X-y5^>i7'MHiTii, Ui^Xh 

««fi!it9iiD-rs/w 0^ 1 <omn. 

5^— /1-gEcD:fta?«l 5~4 S" tJS-l). c:3LT, m 

*^e^s^i<Djg«e©«t^M4 1 7~4 2 2 mi<r>m 

«M4 1 7 a~4 2 2 a t^20^a^4 1 7 b~4 2 30 

2 b) ^JBBET-S. 4 1 6tty-hite&lKT-feO, ^1 

4 1 7 ~ 4 2 2 T®^3n?:tti®^ti 2 0 
~5 0 nmS«X-y5^>i^$naE<^j:o3t®«*<5^fi£^ 

[0 0 8 3] i^':^xhi)^^fj.^-7Xi7^m^it 
Ttzm2<DXy=^>ifmm^fio. ms (O ) :::: 

WK€rM«W{CX-;/?'>^-r^. m2(DX.-y^ 

> ^m^Miz^vf^ 2 (Dmmm 4 2 s b~4 s 3 b^mes. 

■r-5. — 7^. ^ 1 «^SM4 1 7 a~4 2 2 all, fSi 40 
^^:X.y5">>y$tl■r. ^2©Jg«ro««S4 2 8~4 

3 3^}g^f -5 = 

(0 0 8 4] -tLT. UvX 
■rJC^l(?Dh'-tr>i7'j!aS^fTl.V if^^^^gtCn^^^^t 

'f3f>K-yffi<D^«^«H-X««rl X 1 0"~5 
xlO'*/cm'tL. lina«£E*4 0~8 0 k e Vt 
UTfr^. *IISfiffi|T«F-Xft* 1. 5X10"/c 
m'iiL. liniS«ffi*6 0 k e VtLTfT^. nS!*(=f 50 



#-r-5^JS©l7EStLT 1 5KlCJS-r-57Clg. A^WJr 
ttU> (P) Sfc«flt3!l (As) ^&ffl(r>S7&«. CC-C« 
'J> (P) CCDig^. ^«®4 2 8~4 3 3 

e!i^6«Jlc:^«$<^SJ^4 2 3-4 2 7 ^ 
t6ifeS«4 2 3-4 2 7ICtil X10"-1X10"/ 
cm' <OiBg!«SiaTn S!$#-^-r-5^$E4&7ci(5**llD-r 

[0 0 8 5] Ui^Xhi)^^/i^^Xi/if^.^Vrz^. i&r 
fcCUi'X h*^e)^SVXi? 4 3 4 a — 4 3 4 c 

g*l X 1 0"-l X 1 O'Vcm'tU. jDiimff*6 0 
-1 2 0 k e VtLTfT^. H-tr>i^«l31f4||2 ©igt 
m^4 2 8b~4 3 2 h^^n9^7tm\zn-r^-^7.C; ii 

T. ^2©h*-tr>i'fflSJ:0fiDMm£E*TtfT^3<D 

K-tr>^/ffiS^fToT0 9 (A) <D*^M^^-5. -f;!- 
>h*-:/fero^ft^ttH-X»* 1 X 1 0"-l X 1 0" 
/cm'irL. Jn*«EES: 5 0 — 1 0 0 k e Vt LTfr^. 
^2 © H-tf >^/fflS*3j;y:^3 © H-fcr>ymS»cJ; 
0. lllC0SSe<hSf<s:^igjgS^«iE*^fi^4 3 6. 4 

4 2. 4 4 8tc:ttl X 1 0" — 5 X 1 O'Vcni'Oig*© 

#l®igE4 3 5, 438, 441, 444, 4 4 7 fC« 1 
X 1 0"~5 X 1 0"/cin'cD|S*jgH-enSS##-r-5 

[0 0 8 6] fe-fe^SA/. liS^cJDi^mEEt-r-SCtT. 

H 2 © H - tf > ^/MSiJi 3 © H - tr > ^'Sasfi 1 

[0 0 8 7] Ue^X hA^?.;t£-5-7Xi7*^*U 

/t^, 3&rfc(CUvX h*^e;i^VXi7 4 5 0 a~4 5 0 
c <£}^fiEbTll4 0 K-tf>y^?lS<&fT3. ;r©^4© 
H-t:>i7'mS(CJ:0. pf^-^^^U^TFTOfStt^**: 

^iMt;7t:^*^^3!)0$nfc^*E!^®i^4 5 3-4 5 6. 4 

5 9, 4 6 05:Jg|5g-r-5. ^2©^m^4 2 8 a-4 3 
2 a?£^F»e!^7C^(C^*-r^-7Xi^<i:LTfflV^. pMSf* 
#-r -5 ^FffiigjTcS? S-«Slni b T ^ B«E^«J fC?F«ie«!l<S«* 

*SligPJT-«, T»6i^Mi®4 5 3-4 5 6. 
4 5 9. 4 6 0t±-:^3l^7> (B, H.) i&fflVifc'f^>K 
-yj*t:Jgfi£T-2.. (09 (B) ) il©B4©K-tr> 

ysaaroisntt. n^v*jusTFT*jgfiK-r-&^^# 

gfiU'v'X hA^e^C-SVXi' 4 5 0 a-4 5 0 c IrMt? 
nxVi-S. ^17!»M30H-fc!>:ymS«C±oT. 
4»^«4 3 8. 4 3 9 ttt-?-n-enSJ&:'5iBS-X?«J 

«-^-r-5^*ei^7C3il©i8** ixi0"~5xi0"at 



n 
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21 

oms/cm' tfi^^olZ V:-i^>iffl!imT^Z ttz^O , 

[0 0 8 8] Bi±$-roig-c. -€-n-?n<oi|i»frSJc 

(0 0 8 9] UvX hd^^.feS'^T.i' 4 5 0 a 

~ 4 5 0 c *|^*UTII 1 ©Bra«6fSkJli4 6 1 ^m^T 

^. C(0miOBFBl«E!^4 6 1 tbTfi. ■f'yX-^C 
VDfe$fc«::^/'?-j/^'SSrffltV ^SSr 1 0 0-2 0 0 

7^7X^CVDfelCiOK#l 5 0 nm<Dg?fl:^{b 
[0 0 9 0] 0 9 (C) lC3^-rJ:5lC. l^— tf 

ffittfttt. *]K«i|i75S4ov>-rn*^— > *fc«e:ne> 

CDH U -if ^ U — !f i U — tf $ 

;UX4llg<^YAGW~1f. YVO. tf. YLFU— 
-tf. YA 1 O. U— If. tf, JUf— tf. 

tf, Arl^— if. Krl/— if. CO, 
U~iflP*i*0. HfJtB^JIIU'-ift L.T«-^U'i7A* K 

5C7AU-1f. ^Jg^l'-if, #ig^^-if*^#tfe>n 
-5. c:o>i#. aj^fEHow— if«-ffit»-5«)-cabtxif. 30 

I'— if 7tCDX:?iJU^— ggli 0 . 0 1 ~ 1 0 0 MW/ c 
m'ga (ifSKttO. 0 1~ 1 OMW/cm') 
fITi&O, U-if7ttcMbTffl^tWlC*1S^0. 5~2 

0 0 0 cm/s ©SK-eSffdS-er-S. AJUXf^M 
(01/— tf^fflt'^-SO'Ca&nti. ^feifc3 0 OHz iL, 
U— if-X^JI^^— 5 0~ 1 0 0 OmJ/cm' (f^^ 
WtCliS 0~ 5 6 OmJ/cni')<i:-rs<Z)*^SSbl/». 

U— tf^*5 0~9 8%:*--A-^-yy$-&Tt> 
Ati, U-1fT::i-;Pffic5te{c. faT:^-;Pfe. 

$feli7b:«> Kit— ■^JLTn— (RTAft) fj:<i:$^ 40 

[0 0 9 1] sfc. SI ojira«6»iKs»fiE-r4fitrffi 

[0 0 9 2] ^bX. IfftfflS (3 0 0-5 5 OICT 1 - 

1 2l^ra<©|gifflS) ^^ot.iii%\\L^'^oZ.t.1fi-<z^ 

CtDiSttS 1 <DliFBlite»K4 6 1 ir^^nSTKie 



CI 
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3— 1 0 0%<D7K?S$:^tJ^fflM4'T3 0 0— 4 5 
0*CT-1~1 2^rB^<Diaj&SSrfT^Tfcfilr». 

[0 0 9 3] miosr-^i&^4 6 l±l=il«S 

&M4 6 2S-J^)«-r'5. **JSCiaT«. MPl. 6//m 
<D7^ U;J'«tSt]K€-Jgfi£bfc*<. 10-1000 
c p. if*L<«4 0-2 0 0 c p©fcW*fflVV «ffi 

[0 0 9 4] 2^*iSe»JT«, lgi5E#t^£gl5<'fcS!). 

[0 0 9 5] ^fc. m2©SPBl*e^M4 6 2 tLT^ffi 

[0 0 9 6] UT, SfbglK 5 0 6 fr^lJT, &^6E 
4&®«Et-E-n-en««6?lfC«l^-r*E^4 6 4-4 6 8 

i Ki. ^Ji 5 0 0 nmO^^K (A 1 <i:T i tO)^^ 

A 1 i CK^.^Cti. T a NJ^±{;A 1 

>>/bTE^S}^EKbTt)J;t». (laiO) 
[0 0 9 7] Sfc, H^S55 0 7 {C*5l.iT«. 
4 7 0. y- hg2^4 6 9. SM«S4 6 8S-Jg^f 
■5. c:C9«i^fi®4 6 8t;J:0 V-XiH«K (4 4 3 ai 

4 4 3b<Dag) Ji, @i*TFTtm^e«)nc»i^*«}gfiE 

ifc. y-MB^4 6 9«. as^TFTWy- 
7 0tt. H5flTFT«>HU"f >ffi«4 4 2 tfi^M;&:tt 

L.T«ti-r-5*#ft:g4 5 8 t.m.%mfi.tkmim^^n 

■5. ^fc. m^nMA 7 1 ibXti. A 1 *^c:ttAg<& 
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[0 0 9 8] et±©eHCbT, n^V^JI/STFTS 0 
1 t p^Y^i^USTFT 5 0 2 3&»e^i:^>CMOSIllK» 
RtXn^-V'^JU'TFT 5 0 3 Sr^-r-S^KlHlS 5 0 6 
i. HigTFT5 0 4, ««f§S 5 0 5 i:**f «.H3g 

[0 0 9 9] SiSHlKS 0 6«n5^^^;PS!TFT 5 0 
1 »±^-t-^JHgfi£®«c4 3 7. y- 

1 (ommm 428a a:s^-&&»g^^i$«gisjg^ 4 

3 6 (GOLDS«) s V-XSIgESfcttHU'f 10 
tLT*ilt|-r^iiSJi«^*6^^J!gc4 5 2<h. nS^## 

■r -5 ^*e«l7Clg*5 J: p S! Sr -^T ^ ^«6i^7Eig*i^ a 
$nfc:i:*Eiftffi«4 5 1 S:*UTt»S. CCDn^-v^?i;i' 
MTFT 5 0 1 tSffi4 6 6-CS8i!LTCMOS0»* 
J^fSf -5 pf^i-^^I/MTFT 5 0 2 ICti^^V^JPJgfiEgl 
^4 4 0, V-:^®Ja*fc(±HUl' >®«tLT«li-r 
■5 S5»ft^iK«J«i« 4 5 4 t , n ^ * S T*E«b7C 

®*S4 5 3^=^L-TliS. $fc, n5^v^;P^TFT5 

0 3 \z\t^^^)mmmm4 4 3. y- hms©— ses: 20 

«^-rs^ 1 ©«tmS4 3 0 a tS^C-5<l««:^^«iK>S 

^4 .4 2 (GOLD®^) . V-XMJ^^feliHL"f > 

[0,1 0 0] iii*gi5©H*TFT 5 0 4 tCfS^-\' 
fi)cMJ^4 4 6. y- h«S0^1-fi'JI'J^fie^n-5.(g;S«T 

-f UT«StgTSS««^SE#r«(«4 5 8 n 

^dt^A^n;t:^»Ei^®®4 5 7 

U^^m 5 0 5 t LTtitg-r-5¥«#^ic 

4 1 e^mnW^tLT. m& (4 32ai:432 bO« 

[0 10 1] :^^mm<ommmm\t. zr^-^i^-^v^}^ 

?g^f -5. 40 

[0 10 2] sfc, Ji^^JfiW-ef^s-r-STj^T^-fy^h 
'j^^xsffi<DH5ggp©±®0^0i itts^-r. Tit*. 0 

8~01 1 lC^*jSt--5S5^^tC«(^D«^^SrffltiTt^.5, 
0 1 OttJ^aiSA-A' ttHl 14"®«[«A— A* T«J 

-B' ttSl l(f©m«IB— B* T«JBrUfc»riS0H« 

[0 10 3] [si«s^j6] *5^J609Ttt. nmmsxv^ 

SB€:f^§!-rSlS€:«TfZifi?S-r-5. iftlB»C«B 1 2 50 
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[0 10 4] St*. *JS03 5 lCSet». ai0(D«®O7 

i7 5"-c::^vhUi7x»«Sr#Ac^. aiocDT^^^^-:/ 

Vh'J^X««±. il>/^C< tfeH5^mS4 7 0±{Cffi|6] 
BIS 6 7«rJgfiEL7t*>i^^S*fTP. JS:i5. 

*«Sfitf BtM ^ /-^ 5' - :^ > i^T -5 d t tc i o TSffiFsl SI 
«^-r-5/j:«6©tt^*<DX'^— y-5 7 2 $:^S<Dfi[HlC}g 

[0 10 5] :k^^-Q. «(^]««5 6 g^fflit-r^. 
-C. jt*|S]S« 5 6 9 ±IC«feS 5 7 0. 5 7 1. ^Mit 
fksi Z *Jg^-r-5. g^e®Sfeg 5 7 0 tSfiODgfi 
S5 7 1 t^SiaT. igyta&}^fiE-r-5. gSfi® 

[0 10 6] *3lii60d-ett. llig0!l5tr7RfS«*^(rJ 
TV>-5. SfoT. *s£«si5<DH3gss:o±®@*^-rsi 

ITtt. i!>7i< hiE«|4 6 9 i:®*mS4 7 0 

wrBiBit, y- hi2^4 6 9 t^^mffi4 6 Boymm. 

t. »l^mS4 6 8 iHm«ffi4 7 0 ©raBi*ffiJfr-5 
[0 10 7] c:©j;^f;:. TJ^^-^/i^T^^i^t^oifeteB* 
[0 10 8] w-iBitms 7 3±tcS§g««iK*^ 

e./i^^*I^«g5 7 6Sr^;i< ifciS^SCJlf^figL. 
|S]S«©±StCiai6llK5 7 4€r}gfieL, 7b*>i^MSSr 

[0 10 9] -g-LT. H3RSRtKi&lilK*iJgfiE*nfc7 

TftSO-a-tJ-ar^, ;|/*J5 6 8 ^— *^JiA$ 

ramsrJtoT 2 o^fc-e-^n-s. 

-f) JCckoT^^lr$*Ji:-rS<, Ma«5|Sf5 7 5{'«l^ft] 
PCi&BiS0t3Jtfc. 

[0 1 10] «±WJ:^tcLTf^i3$nsMS^^^g 
fflt»XfPS$nfcTFTe*-LX*50, B3iBffia«*S 



n 

( 14 

25 

[0 1 1 ij ft^, *immm\t^mmi7bsstBmz 
[0 112] mmm?] ^uss^ij-eii. sus^ysTS^ 

iro Luminescence) *^»e)n-&*«<b^ifeSr'§^trg 

4& jc* -5 ;p 5 4^ -fe > ;^ tt, — s^jaewii*^ e. » . 

[0 113] U^, *B^iffl«*T«. ^3t3^^(ri3ViT 
^Sil^S«rBHrjgBE$nfc^TOS^#«i^^g<i:^ 20 

izmm-^nrcmm^rnvrisK), :i(Dmm\zm^x, m 
mm. jEasAM. m^m. f^mm^p. mmm. iek& 
AS. f&3^€. «^tiHis. ^mm^<omiz^mvtcm 

[0 114] ai 3\-i:^mmm(r>mytmm(DWimm-r:$> 

-5, ai3fC*5tiT. *«7 0 0±tC^fte>n^cX-1' -y 
f^>i'TFT6 0 SttHl 0©n^-\'*;i'STFT5 0 30 

•V*;PSTFT 5 0 3 (DWim'^^m-ttHi^^K 

[0 1 1 51 uii..:i^mmmx\t^Y^jum0Sc.mm^- 
^'z>m^^tii>\'Uzfjuy—hm&-v&-:>xhSi^K 

[0 116] »1£7 0 O±tC^tte.nfcKt!HHlKtt01 
0<^CMOS|5I8S$fflViT)gfiK*n-5. tlEoT. 
lft?gttn5"-r^;P^TFT 5 0 1 t p^-^-^JP^T FT 
5 0 2<Dift^i£-#M-rn«Sti. ;a:*3. *mS0!ITtt-> 40 

[0 117] Sfc. 0 1. 7 0 SfiCMOSlHiK 

L. 0 5ttHU"f >ffiiS7 0 9 tX-r •y5^>i^T 

FToHi^-f >mmii=S:m%mzmm-r^siUtLxm 

[0 1 1 81 «Sg^ffllTFT6 0 4tt01 0©p SO 
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^-^-^JPSTFTS 0 2i&ffltiT}^fi£$tl-5. e«£oT. 

[0 1191 Sfc. IHS7 0 ettm^SHWTFTWV- 
T.IEil mm^i&mzH^-t^) -e*o. 7 0 7Bm85 
S«PTFT<OH3^«gi7 1 1 ±tcS*a-5c:tT?Bis!imffi 

7 1 1 t.m%mziSk.m.ti>nmx3b^> 

[0 12 01 13.^. 7 1 1 ». m.^mnme^^u^mm 

i:e!{bS«Bt©ft:^ife. K{kffi«a. ^^b7.X*it«es<b 

7 1 1«. ±.'«sMu^m^t^m\zw-Wimf^f&mm7 

^a^bl^7 1 0*ffltiTTFTtJ:SgM*spjBft:-r-5 

Jgfig L 5 S J: fCH3!?mffiSr}gjSc-r'6 W tspjfi^b bT*3 

[0121] iE^ 7 0 1-7 0 7 0 1 3 (C* 

■rJ:ptcy"(>i7 7 12 t:m&-t^. n>i; 7 1 2f41 0 
0 ~ 4 0 0 n m<oaig*#€J«e»ISfe V < «W««B&K 

[0 12 2] Uti. A*>i7 7 1 2 «*6^]^T$>-5fc«), 

*3li6g«a|TttA>i7 7 1 2©*ti^<i:;&:5«6»)e4'lc*- 

^^^mUTi). ilcDIS. ffifii^«l X 1 0'~ 1 X 1 
0"Qm (Sfib<«l X 1 0'~1 X 1 0"Qm) t 

f3.^^^\zi3-:^^>n'^^^mn=¥-<omiam^mm-rti 

[01231 B^ftS 7 1 1 <D±tZ\ifi^m 7 1 3 
fig^ns. ^i*. 01 3T«— H5gb?6^H^bTt»Ja:U» 
*^JfiCTTttR (#) . G («St) /B (W) ®#e 

fl:{*:«lt3tt, iE?LaAetLT2 0 nmJSO«7^'Di/ 
Tn> (CuPc) Hg^iSllt. ■€-<7)±J3fg3tetlxT7 
0 nmjP© h UX- 8 U 7 ^hT)US.-OA^» 

(Al q.) Ig^^ttfcmg^igibTt^^.. Al q, 
=^^if'J\^>. '<UU>'blx<«DCMl tlriofeSJt 

[0 12 4] {BL; «±©0iJ»i^3tS<i:LTffl(.i^Ci 
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CD7pU^:t7x> (PEDOT) iSi^Xii>m^m\Z^ 
OStt. -¥-©±lC^JtSibT 1 0 0 nmgft®/X7 7 10 

3:ziu>h*^u> (ppv) ^^^ifrzmmmmiivx 
[0 12 5] ;^i:tc, ^^S7 1 3©±ic«aimK*^e>JEc 

sbes? 1 4i)mn'bti^. ^^^mcom-B. mnmt 
sffl^^TtAi.^, t^m«ntvx\t. mmmo^im^bi. 

[0 12 6] Z.(Dm&7 1 4^T'm0L^nrzf^.^.X'nyt 
3ft^.7 1 5d«^^f-5. J5:*3, d CLT^i-SflJfcSl^ 7 1 
5tt. H^^® mm) 7 11. %3tS7 1 SRtl^SES 
7 1.4T?ge£5tlfc^-1'^- K^fg-r. 

[0.1 2 7] 7 1 5^^1t\zm^^v^ZVX/\ 

.yv-^-->3>M7 1 6iLT«. i^^K, ^{k^^K 30 
[0 12 8] dOKJ. AAU-y S^WAl^ilK^/l^y 

^fz. Di.cm\tmm\zn-t^zray^yif^^ 

7!>tiS<. ^7tS7 1 z(r>mit'kmu-r^z.iiti^-oim.x-$> 
-to)fzif>. c(D'^izm<m±j:m^^i7^miz^^m 40 

7 1 3*<ef<l:-r*t^»ofcKSSrlSlhT^«. 
[0 12 9] $e.lC, A .y->^-->3 >M7 1 6±(C#t 
±*f7 1 l^mi-f. *A-*t7 1 8*M0^t)-&^. 
±«7 1 7 tLT«5SI^1-i^SltfflSi<£ffli'^n«^<. 1^ 

^!^m=t^ii^z.t\tmmx-$>^, ^fz. :^m^mizti 

<.iT:^/\*-«7 1 8«;tf77.«1g^5^*«^:/^X5" 
«fflV»-5. 0i5RMKnC'b7Jl' = )K (A ION. Al 50 



N. A 1 Ofeif) , S i N&i:*ffl(r»SClt3&<T#'5, 
[0 13 0] d^bTBl 3lC^-rJ:^&«iS<©5E3tS 
@d«^^-r-5. fj:*3. A*>i7 7 1 2^}g££UfcS. /^-y 
i^'K— v'a >M7 1 6i£}^f£-r-5*-e©XS<£:-7JU?^ 

^fc. ^r€,|-|iJg^-&T*A*-«7 1 8^BA0^*D 

[0 13 1] C3lxT, »«7 0 OitCnf^r^^PST 

FT6 0 1, 6 0 2, X-f y^y^ifTFT (n^-\'*;U 
STFT) 6 0 3*>iZ/«Sg^^TFT (n5^v^;i'M 
TFT) 6 0 4**}g^$n-5. 

[0132] ^<b\z, mi 3^mff^xmmvtz^^\z. 
f- vm.mzi^fm.^'k\^xm.fs.^-^mnWi'^^Wi^'s^ 

Z.hXzi^^it-vY^'^^i T^^\Z^'Sit^'^{C\Z^\>^ n 
^•V^>USTFT$-}g^-r-5Cl<i:*i-elr-5. ^(DliL^b. 

[0 13 3] *S^Jg0iJ-C=J4B*SBtiKl(llHlS§<D;^ 
•ZT. r«jElHlKife<i:©i^aiHlSS^Il— ®iffe^ft:±IC}gfiK 

[0 13 4] £A±<DJ:3fcL.TfP§!^tl-5^3t^gttx 

M ^ tiT -2. ae)-^lc T ^ tife ^ffl ^ ^ 

Tf^S8$nfcTFT<&WLT*50. W^^^t^ecDlbf^ 

[0135] &*5, **ig0iJtt«SS0lJ 1 TiM 5 i: i 4 tc 
[0136] \Mmm 8 ] **liS0iJT«. 4:^?gro7£^ 

i.xs-m 1 7 s-fflv^Ttai^-r*. 

[0 13 7] ^f7Xa«±fcTtt!KtUT. -^^X-^C 

vDmtzj^omit^itmmm m^its i = 3 2%. o 

= 59%. N=7%. H=2%) 4 0 0 nm*}g^L. 

fc. m\'^x..mmT^m±iz^m»mtvx. z/^x^ 

CVDftlCiO^ftSi^iSKl 5 0 nmSr^^Lfc. ^ 

LT, 5 0 ox:x'3mm(DmMmiff^x. ^m^m^fi^ 

«. U— !f3ti:LTYVO. U— !f©m2!i5i8ft*ffl 

0i-e^L;it3t^mic*5(t^dbu>xi 0 3^r^^•r 
^.^'— tf^toAWA** 1 8° tirxmm^ii-j^^m 

UT. ^^mi^m<r>mskit^^^^fz, 
[0 13 8] ;z(Dji^tzLx»^nftm&\±^mii^miz 
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JC*ttS-fen«Ef±HF : H, 0=2 : IC^lHl^StLT 

K, C r,0, ^fflViTf^S;^n-5t)roTfe^. Si 7 

(0 13 91 Z.<Di:o\Z, *^?3?rfflOiTMaft:SrfTO 

[0 14 0] ^e>t-> jgfi£^ny5:i^sSLA^— :5ia]fcMo 
«e-rc:t**T#-5. -?-®fc«6, ^>nmm (tft** 

It (TFT*^^7t»cli(Ca5-5>^(Ciiitn^ HL"f >«Iiit 20 

[0141] [mmm 9 1 mscsj 8t\i 

*5J:O:01 8*«t»Tlttia-r-5. 

[0 14 2] ^IJgt^JBIcLfc^^oT. i|£^«i:lKtLT#^ 
SHa^lK^TJ^fiKbfc. -tLT. 18 3 5 

4 o^»«fcig«$nfc;&tei£ipjfflb. Haie¥^ft:K± 

gSppm. *«10ml) <£^fliL. 5 0 Q-CO^^ 

nm^x-imm. 5 5 o"c<d^^#h^-(: 1 2mm(Dm 
mm^n-Dtc, mt^^x. u-^T--)i'miz^o. 

0 1 bfc7te;^^{C*5tt-5di U >X 1 0 3 JCjtr 

-5 u— tf ^«AM^ 4> ^ 1 8 • iiLxmmiK\d-i^^m 

[0 14 3] CC5j;^lcLT#^.nfciSatti|£^<*:|^tC 40 
±aXy=f>if^fT-:>X. SEMlCiO l^lStT^ffi 
^SSUfc, -€-<Diem*01 81C.^-r. HI 8«, 0* 

iKae[)>«}gfiS$nTt»sei^*«*3*^-5. 01 7t 
[0 14 4] c:©J;5lc. *«?««^ffl(/»TiKaft:*ffo 



30 



iis^^ffi^sfflv^TTFT^ffisr^t. ^w^i-^ 

[0 14 5] $e.c. jg«$nfciefte*<-5&iS)icmo 

Tt»-5fca6. ^^'UTt|if^^m.^^mm^^Wl.^mi&^z 

[0 14 6] ims&m 1 0 3 :^mt&mx\i. :^^mo)^ 
^^nki:m^^x^m»^<om^it^m^. ^to^^mwm^ 

fflV»TTFTi£rfPSLfceaJw^tiT, HI, H 1 9 *J J: 
t^H2 O^ffll/iTIffilB-r-5. 
[0 14 7] ^MmX'\t&1R2 0 tLT, 

:tf77.««±lcTfl6K2 1 tUT, :/^XvC 
VDfetcJ:0^{t:S{bSmK (SfiEJtS i = 3 2%. O 
= 27%. N=24%. H=17%) SOnm. Wtit^ 
it^mm (fflfigJtS i = 3 2%, 0=5 9%, N=7 
%. H=2%) 1 0 0 nmSfSSLfc. 'A^-^X, Tflfel^ 
2 1 ±iZi^mi$^m2 2 tVT. T'^XVC VD}t(ra:0 
*aS3imKl 5 0 nm^&J^^Lfc. ^UT. 5 0 0*C 

iSmS-fr, YVO, U— !f«>^2i«iigt*HlT^Lfc 

)t^?StC*5lt'5ifbU>Xl 0 3 l'jt*-r-5) I/— tfTtOAW 
^l<<)<£18° t LT^J^tltt*— A^Jg^b, 5 0 cm/" 

s (HI 9 (B) ) 

[0 14 8] ^LT. ^10H-tf>i^MS*fT5. ^ 

n ti L ^ nffi ^ $ij ffli -r -5 «e> w ^ A- ^ J I' H - y -c * 5 , 

iW^;^/;?,tLTB, H. Srfflt/», XfiSS 3 0 s c c m. 
X 1 0'*/cin' iLTffofc. (HI 9(C)) 

[0 14 9] m^-^x. /■%'^--yff^nr>x. ^mwm 

2 4&mm<Dmmzx.-y^>ifvtzm:s x.y^>ir$n 
ft^m»m^m'^y-htmm2 1 izx^xrf^x-^c^ 

DfelCtOIKPl 1 5 nm©g!fl:^fl:a^lK*}gj«-r 

y- K«fe^M2 7±»C^SK.i:LTtt;P3 
0 nmOTaN)K2 8i. 3 7 0 nmWWK 2 9 ^ 

asj^Kit-r 4. (HI 9 (D) ) 

[0 15 0] 7:r hUyi?'7 7'f S^fflt^TU'v'X K*» 
(HS^-B-T) ^-J^pKLT. WIK. TaN 
fig. y-h«fe^lKSrX-yg^>i^-r2.. 
[0 15 1] -?-UT. Uv'X 

mrziz-77.^ 3 3t:mBivxf^2(D\'-b:>'^mm 
^n^K ^^mi^miznmt:H^-r^^m^7cm^mA-r 

-5. C©^^. ^11^3 0. 3 ld^nl!Sr#-^-r-5^«« 

m7tm\znri>-^7.i; t.ts.n. 

3 4*<Jg«$nS. *||JfififlIT-ttm2©H-e>i^iBi31 
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> (PH.) ^-fflti. H-XgSr2 X 1 0"/cm' t 

X 1 0 " / c m' <*: JnjSSBE^ 1 0 k V i: LTfro 
ft, (H 1 9 (E) ) 
(0 1 5 2] Ui^Xhi)^'=>tJ.^-7:i.^ 3 

Tm30H-h:>i^j!aS*fT5. c:<D^3©h*-tf>^ 

At^ln$nfc:^J6i^«gJSc3 6 $:}gES;-r-5. ^€^3 0. 
4^-r55F*6!»7C**iSllObTeefi^»lC5F*E«)®«3 

e^jgE^-r-s, *ii^fisj-e«m3cDK-tf>i7'5asic*3 

> (B.H.) ^mffK H— XSi&2 X 1 0"/cm' <!: 

Jnj^«ffi£9 0kViLTfT-:>fc^, K-X«?&1 
X 1 0"/cin' <i:b. jtraamBES: 1 0 k VtLTfrrp 20 
Jt. (H 1 9 (F) ) 

[0 15 31 £t±ST©iST. ^n-enw^^i^sic 

[0 1 5 4] U-i^X h7l»'=>fj:-5-7Xi7 3 5 41* 

*UT. :/7XvCVDfelCj:0mi©«PBliie^lK3 7 
<t bTKi?5 0 nmWSEflsSfllSlgM (SfifiKtfcS i = 3 
2. 8%. 0=6 3. 7%. H=3. 5%) SrJ^figL 

[0 15 5] la^aSfcJ;?), 

?£tt<t4fT'5. *3lii«i>IT-t47 7-^-XTn-;U*pSrffl 

I^WWfSi^ia^fTc^c. (019 (G)) 

[0 15 6] 'Ai,^T'. ^io)mm^mm3 7 ±\zmmi& 

5 0 nm<D^itm^mim0SiVftm. mm 4 0 0 nm® 

[0 15 7] "tvx. mMm^ffotAimit$!km^f7z> 
fflt^ 4io*Tmra, ^mnm^'¥\zxf^mM^n 

[0 15 8] m^^x. ^-^m^&^i^ii'tn'enm.m.mz 

SiKT-5S2iS3 S^JgfSf ^. **iig0iJ-C«. MP 5 0 
nm©T i K<i:. ISiP 5 0 0 nm<DA 1 — S i Mt. 1^ 
il5 0 nmWT i Kt<0«gK<&>'X:$'-- >i^LTJgfi£ 

i^tLT«, A 1 iT i tc!Ee>/j:l'». fi^Atf, T a NK 



K€:/^i'-->yUTEiSS:}^fi£bTfe«kt'U (0 19 
(H) ) 

[0 15 9] £A±OeiICLT. n5^-\-:$^;i'^TFT5 1 
ip^-V^Jl'^TFT 5 2Ai}gfig$nfc. Cin^CDm^ 
W#{tSr^^b. n?^:?^;i.^TFT 5 1 wm^6«)#tt 
«rS2 0 (A) p^^v^JI/SiTFT 5 2<D«§t6<I1# 

ei£0 2o (B) ir^T, «^e<j#i4©ai3£^frii. a 

S.^4^E-n^n2.'^?.tL-. y-hSJEVg=— 1 6~ 1 
6V«)$gHT. H U-f >SmV d = 1 . 5Vi:bfc. $ 
02Ot::*l»T. HU-f>«8l (ID) , y-hs 
(ID) (mFE) «.^STa^bT 

[0 16 0] 02 0 iO. *^^*ffil^TffS$tlfcT 
F T ©S« W4#tttt* L < I^J± b T -5 ^ i 4 . 

t^TTFTSf^S-r-St. 

UT*siKa«^#4^^■5lHlS4S^^c^e■r 
TFTJC^SV^TS 2 4 cm'/Vs . D^r^JUMTF 
Tl3*3l'iT2 0 5 cm'/V s ifi-SCli*?*^*^^. d 
©J:-5>^TFT4fflliT¥^^^g4ffiS-rnfi. 

[0 161] [*ig«aii 1] *^^mmx'\t, ^mmi o 

m=tm<<^xTFT^f\Fmvtzm{z-z>i<^x. mi. 021 
~0 2 3^m^ix§im-r^. 
[0 1 6 2] mmmi oizvTzA^-DX. ^m^miivx 

5 4 0^ii«tC|Bi^$tlfc;^teS:fiJfflL. 3ai2¥®«^K 

±{cxtr>=i-hffiJcT»Sn.yy;P7K^»? (a«ife» 

igSSppm. ^*:«10ml) 4^^SL-T^Jg^*g 4 

1 €-}gB£-r-5. -e-bX. 5 0 O-CCD^IgllH^t: m 
Tb^. 5 5 O-CW^^Uffl^T 1 2^PBl(^)^j8lS4fTO 
fc. (0 2 1 (B) ) m^X. U— tfTn-^t-atJ: 

<D^«=t4, U-— tf^teibTYVO, U— tfom2ii5lii^ 
^fflti, 01T5^bfc7t^^lC*5tt-S>taU>Xl 0 3{C 
«-ri.U— »f5tOASt^<(>$ 1 8* tbT«)g1^e-A 
^^Jg^bT, S«<&2 0 cm/s Sfe«5 0 cm/s© 
jSSTg;»)^i±/j:*«efiB«bT. ¥««JM©i^ai4©|6] 
±4ffo^c. (02 1 (C) ) 

[0 16 3] :in&M<Dxmitmv&m 1 o\zvttA^^x 

n^V^;U^TFT5 1 <tp^V^;USTFT5 

2f>mfSi^ntz. cnt-cosmwiftt^assb. u— tf 

7——j\,{ziil^X. S«<DaSS^2 0 cm/s-C^ib;^ 
■B-TfPSb>5:n5^i':?i;i.S!TFT5 1 <7)m^W!t#tt€-0 

2 2 (A) (C, p5^-^;?.;i'STFT 5 2©mSiM1#tt* 
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34 



02 2 (B) iZmiy. 5 0 cm/sT^S) 

B2 3 (A) «C, v^^^JVMTFT 5 2<onm.tft^iaE. 

€•0 2 3 (B) \zm-r, nm.6^nit(^m^^mt. 
*^-5-n^n2,^.t b. y- h«ffv g=— 1 6~ 1 6 

VODlSaT, HK>«ffiVd=l, SViLfc. * 
fc, 02 2, S2 3C*^»T, KU'f>m85 ( I D) . 

(ID) ttSI^T, gfSlft (tfFE) tt.'^iK 

[0 1 6 4] 0 2 2i5±lX02 3±0, *^?gS:fflViT 10 
S $ tlfc T F T K|fiJ±LTt^SJl 

;p^TFT{CiJt»T5 1 0 cm'/Vs. D^-\'^;l'M 
TFTlC*5t»T2 0 0 cm'/V s <»:. 02 3T»n^ 
■V^Jl'STFTt*>liT5 9 5 c m'/V s , p^-\'^ 
;U^TFT{C:fcViTl 9 9 cm'/V s t^^l'^nr 

[0165] [3^i6««j 1 2 ] 1 0 tmmm 1 1 

*3liT. ^-n^tlS^C-Si^afbl^^ffiTTFT^rf^S-rS 
— fiaHlOt/^T^^Ufc**, *ll2lSC»IT«-E-<DigFatt©^S 30 
i& T F T e L = 

[ 0 1 6 6 ] 0 2 5 fSHJS^SJ 1 1 izm^ ^afbtC*5ti 
TM!«f^ ffl -5 n ;P ffl t, i fcl^i^Sft i U— !f ^ 

ro^#t*3fli^-&*>-e-TfpiSbfc (ttTP G 6 tfs-rs) 

TFTOKU-f^m^St^i^-hmff (ID-VG) t#tt 

G6t»-r-5) TFT© I D-VG1#ttfC*iit55=^1r* 
-'l/gftSttS^-r. (A) 1. Sixm, 

(B) 2. 0 Mm. (C) 3. 0 MinfCOViTS^LTti 40 

[0167] 025 10 2 e\ti¥^mwm<Dm^^6 enm 
um^M.^titz, -rrj.i:>t>, LceTf^SLfcTFTic 



X- HU-f >ra©SffJCi8LTPG 6 <0;5*<LG 6 ±0 

[0 16 81 i|^^*SKWSS*i»Vi^^^^SlC*t>T 

1 5 0nmtLfcg6^i^S2.^tCtJl»TI^«Ja:j«r6] 
A^e^^n-SA^Srai^tb*:. 02 7 i:02 8tCl D-V 

■E-©iK8*^»&T#«UTt>P G 6 ® 
*«!pJ?^L, gi5^i-$S^lr*5tiTfc, P G 6 <0:&i6iy-X 
[0 16 9] £lJi©iKlltt. TFT<DJi?^^ft*1*-:/5 

i^D^u^^^ncaffl^k-r-ss^, PGew^^^jgUTi-,^ 
[0 17 0] mmmi 3] *fg§B*jgfflLT, 

[0 17 1] ^<Dmnm^m^hi.xit. Hy"^^)*. 

^»®^) ^Ct*74i^tf ?.n-5. ^ne.©Ca|S:01 4, 0 
1 5 K.Z/0 1 6 JC^T.. 

[0 17 2] 014 (A) \t/^—V-i-)i'^y\f.o.—9X 
fed. *#:3 0 0 1. m^Xfj^ZO 0 2. ^*gC3 0 
0 3. 4^-3l^-K3 0 0 4^$r^tr. *»^tCJ:0ffi3 
$tirc¥^^Sg^S5^gP3 0 0 3tcjgffl-r-5^fr. 

[0 1 7 3] 0 1 4 (B) it\f'r^tJ:^yX'&0. 
3 10 1, «a^gK3 10 2, ^PXtl^3 10 3. Sif^ 
Xf .y^3 1 0 4. y^yT^U-S 10 5. Sl*853 1 0 

§53 1 0 2 icSffl-r-SCltT, 2|s:fE?8<0f5':t*;<5*< 

[0 1 7 4] 0 1 4 (c) «*n'r;un>e3.— 5^ 
-e;pn>e^-^') tj&o, *<*:3 201, *p^5IK 

3 2 0 2, ^#^SC3 2 0 3. Slf^X-f .y ^ 3 2 0 4 . ^ 
^SS3 2 0 5^«:^ty. :*:5S?3JCj:Offia$nfc¥®#: 
^B*^^SR3 2 0 SfCiSffl-r-SCtT. 
-f > t :i - 3^ *i^fiET . 

[0 17 5] 014 (D) «rf— ^^JP^y^-fXyu-fT 
* 0 . 3 3 0 1, 3 3 0 2, 330 

3^?£^o. :$inmizj:Di^m^tifz^^m»msi^^ 

S83 3 0 2lCigffl-r-5Clt-e, *f!l?<0rf-i)';H!7^-< 
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(0 1 7 61 0 1 4 (E) \t:fai/^L.i:^mVtzmmL 

0, *(*3 4 0 1. a^SBS 4 0 2. Xtr— Ag5 3 4 0 
3. ^Si«»3 4 0 4, SfPX-f ^5^3 4 0 5#^^ 
tr. CKDT'U-ir— ttSSiSEftt LTDVD (D 

igtial Versatile Disc). CD 

ilB*«*g5 3 4 0 2 C iT. 10 

[0 1 7 7] S 1 4 (F) »4a'i^5'-'l':^;<^TabO. * 
fftS 5 0 1. £^8(3 5 0 2. Sie§E3 5 0 3. tif^:^ 
-f-;/5^3 5 0 4. SflfeS (Ha^L^H) ^*^tr. *^ 
ggtCj;0ftiS$nfcil^^{*SSS:^*gB3 5 0 2 icSffl 

[0 1 7 8] 01 5 (A) «7D>h^:?'o>?xi7^' — 
Ki*SB3 6 0 1. Xi' 'J->3 6 0 2^<&-& 

0 1 0-g5*«lt£-r^^Si^*S*3 8 0 S^HE-WteCD 20 

[0 1 7 9] 01 5 (B) li'JT^7'n-:^i^:$'-T* 
0 , 3 7 0 1. SItSM 3702. =5-370 
3. Xi7U->3 7 0 4^&^tf. *5E?«tCJ;»5fPS!$ 

nfc#^#:SS<£rS#t^a3 7 0 2 CD— gg^^eKf 

as^SB3 8 0 8-p^<Dm(Dmmmm\zmm-r^:iii 

to 1 8 0] /j:*3. SI 5 (C) tt. HI 5 (A) IkZ^ 
mi 5 (B) •t'lCfett-SSIt^eS 601, 3702CO 30 
«jgCD-0il<£5^bycSTfe^. Slt^g3 6 0 1, 3 7 
0 2 «. %m^^Jh 3801. 5 7-3802. 380 
4~3 8 0 6, ^'-f i^O'f 3 8 0 3. T'UX 

A 3 8 0 7 . m^^TK^m. 3 8 0 8. -(affl^S 380 
9. ai^Tt^J^S 8 1 OT-«fi£^n^. S#*^=^JR3 8 

1giCT*oTfcJ:t^. 015 (C) ^\zii\.^X^ 

[0 18 1] Sfc. 015 (D) «. 0 1 5 (C) >f I- 
*5tt-5?t®7t=¥?^3 8 0 1 ©«ii<0— 0iJ«r*Lfc0T:ab 
•5. *:*SSCSJT-«. 3 8 0 1 «. U^UJ^iJ' 

— 3811. 7ttiB3 812. W>X7U-f 3813. 3 
8 1 4. (g^S^^^ 3 8 15. «7tU>X3 8 1 6T 
^fiKSnS. ^C*. 015 (D) 

A-^. fiCffiS^iSISf S^-^^l'A. I R 7 ;l'A^(03t 50 
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(0 18 2) fcfc'L. 01 5lC^lxfc:^avxi7^'-lc 

[0 1 8 3] 01 6 (A) \immn^-(^$>K> . :^»3 9 
0 1 . ^^mtrSe 3 9 0 2. i?^A:^3S6 3 9 0 3. 
§83 9 0 4. a^f^X-f !y5^3 9 0 5. 7'>7^:^3 9 0 6 

mi-^tj. ^m^iz^oi^m^niti¥^m^mat:&^^ 

[0 1 8 4] 01 6 (B) (m^#^) 
0, *;{^4 0 0 1. *^gS4 0 0 2. 4 0 0 3. SBitJaE 

4^4 0 0 4. g|fPX-1'-;/5^4 0 0 5. T>v^:^4 0 0 6 

4 0 0 2. 4 0 0 3l3igffl-r-5Cl4:-C. *^§3<DSi^« 

[0 1 8 5] 01 6 (C) ttT'-fXl/U-f T-feO. 

4 10 1, 3tj^-&4 10 2. S^gP4 1 0 S^Sr-^tr. 
*^HJ{c±0f^Sa$tlfc¥^^^SM<£^*gS4 1 0 3IC 

f!B«co7^^ ^^^#lc;*:iii®^kL'fcil-&t*3^iT'fi• 
f1JT^&0. M^i0'f>5"ei± (!t#t3 o-f >^JK±) 

[0 18 6] £t±©^ic. :^f^m<Dmm9im\tmtbTi2: 

sfc. :^mmmo:>m'f-wtmitmmm 1 6 . 8~ 

12Sit«l~5. 7~1 2C0ffl^^*D-ti-d»t);i£^«i^ 

[0187] L^mm 1 4 ] ^^nt&m-z-immmi tcij 

X (0^^^) «:fflViT^«t:-AS:}^fiET-50iJ^0 2 
4SrfflHTift?«-r-5. 

[0 18 8] 0 2 4 IC« 1^-1^4 0 1. S5— 4 0 2. 

7 i7X4 0 3, i^t^f— A4 0 

6, 4^mSii^l 0 4. :^5X»1gl 0 5*<IB«^EnTI/i 

1 0 7 . 1 0 8. 1 0 9 it&iRiimm-ri>:^\^ 
[0 18 9] u— !f 4 0 1 d^ettmsnfeu— tf5t€-. 

5 7— 4 0 2Sig*LT. =f'<-7=7^7-^-f^-:f7--(f? 
X4 0 3 CAIt-rSt. Rgl*®*fc«^<Difi^lr;teUT 

ll«l:f-A4 0 6*}g^-r-5C:i:*^T^«.. U^\f.-K 

[0 19 0] TiCiJ. U— tf 4 0 1 i5 7— 4 0 2 tCD 

fpl. Sfc«5 7-4 0 2 tx-r 77i'7^-<y;t::^7"-f i7 
X4 0 3 tOlffllClf— AX^^X/t>i^— «^SBbTfiR 

LTfcJ:t>. Sfc. 5 7— tt^eL«:<Tt>A<r>L. ffi 
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[0 19 1] -^-UT. ;i«<fc-5tCUT}p^Sn^^«t' 
0 8. .1 0 9 ■V^-r:f3\^\Z^m^» 1 0 4 LTffl^* 

e^n-^fft-T'Scit-e. ssgstft: 1 0 4 tc43t»Tms«® 
iSc * * figitr S d i *^ T- # ^. . 

[0 19 21 *f6^«tl«tf-A*Jgfi£-r«.fcJe>«>Jt# 

[0 19 3] ;^c*3. |ISS«sj2 7I»M4»ci5 

[0 19 4] /feiJ, *lliS0y(O5t#J^t±SIJgfiS15 7iM7 
[0 19 5] 

(c) «gcrou— if^^fflt^TU— tfSB|*-r^Jl^{'*5 

(d) ffiSWU— »f3t^&^figT-&Ci:i£^«JC^^^tt) 

(e) h$rr6]±^-ti-^C<i:^pItg<i:f -5. 

(f) «±<0*iL^.SriKfcLfc±T-. Ti^T^W-y-^hU^ 

[0M<7>ffi¥;%i»l^] 

mi] *^?qcD3t^JSOCaj^*T0. 

[0 2] S?Bait(i:|c^-rsU~1f>tWAl*ASe«:* 



[S4] a§c©U-if<£fflt»«.«^©*^§«<D3t#« 
[0 51 «S©U-1f*ffli,»-6«^<D*^^<D3t^^ 

[0 71 «e3l5CD3te^»©C(9S^r0. 

[0 81 HPgTFT. ffiiiilHlSS©TFT(D(^Slg* 

^t"^®0. 

[09] H^TFT, KiftlUKOTFTCDf^iSlS^ 
^T0r30. 

[0 10] HigTFT. ffiSililKWTFTWfFKXS 

$:s^-reT®0. 

[0 11] gi^TFT<o;^^*^-r±®0. 

[0 1 2 1 7 h u i:' >^l!S?as*Se<7)»f 



[013] m^mmoimm^^RtimmmoiWimmm. 
0. 

[014] i|£»frgB©^J*^t-0. 

[0 15] ^mi^^mcom^^-rm. 

[016] ¥^{*Sg<D^Sr*-r0. 

[0171 *f6^*ffltiT¥«it:K©ie®<kS-fTO 

[018] *^Bqs.fflViTH^«ft:KOieS<fc*ff 

[0191 *5IW*fflt»TTFT*f^iSLfcC»ISr*-r 
0. 

[0 2 0] ^^^g^ffltiTTFTSrf^Sb. 
tt^£jffl^bfc^J^*-r0. 

[02 1] *^W*ffltiTTFT*f^»LfcC»ISr^-r 
0. 

[02 2] :*^B^*fflt,iTTFT*f^SL. .«^Mit# 
tt<£jffl^bfc0iJS:S^-r0. 
[02 31 *^^S:fflViTTFT*fpa!L. maft«H^ 

[024] *5S?^W3t^lS<O0il*^-r0. 

[02 5] ieaiblr*5iiTfitiKfPfflo*s-y^;p^ 

/cTFTOI D- VG#tt*^f y77T*05^-\'^;i' 

[02 6] ^SiktriJtiTU'— tf^OBgltLTf^SL 
fc I D- VG«ftt*S-ry5 7-C&05"A'*;Pfitt?¥tt 

[0 2 7] ^r^^S^ ()KJP6 6nin) iCiittSTFT 
O I D- VGit#e€r^f 

[02 81 a»fg2.S (Kffl 5 0nni) ICfeltiTF 
T(D I D-VG#tt€:^f 



n 

( 21 ) i^ffl2 003-257885 




K)JS036mm | .. | ■ | j | . -0J)14193miB 



£ 






o 


















147^9634 
WAnrnZ 










1 


























1 


















CM ' 




QJDOOOO 
WAnm2 


j 

i 


Min(H/iiiii2) Maac(W/0Bn2) Total flux(W) 
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lO.OOOO 147.5963 0.99730 
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5F072 AA02 


AA03 


AA05 


ABOl 


AB05 


AB20 


KK30 


MM08 


MM09 


YY08 


5F110 AA30 


BB02 


BB04 


CC02 


DDOl 


DD02 


DD03 


DD05 


DDI 3 


DDI 4 


DDIS 


DDI 7 


EEOl 


EE02 


££03 


EE04 


££06 


EE09 


EE14 


££23 


££28 


££44 


EE45 


FF04 


FF28 


FF30 


FF36 


GGOl 


GG02 


GG13 


GG24 


GG25 


GG32 


GG43 


GG45 


GG47 


HJOl 


HJ04 


HJ12 


HJ13 


HJ23 


HLOl 


HL02 


HL03 


HL04 


HL06 


HLll 


HM15 


NN03 


NN22 


NN24 


NN27 


NN34 


NN35 


NN72 


NN73 


PP03 


PP05 


PP06 


PP07 


PPIO 


PP29 


PP34 


QQll 


QQ19 


QQ23 


QQ24 


QQ25 







